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(57)Abstract: . . 

PURPOSE: To further miniaturize a device m the immersion plating ot a 
wafer and to make up for the defect of the immersion plating that the 
nonuniformity tends to cause when a plating soln. is circulated. 
CONSTITUTION: A wafer U is held between the front covering material 2 
and rear covering material 3 using plastic film, etc., the front covering 
material is firmly attached to the wafer surface around a plating opening 5, the 
front covering material is firmly attached to the rear covering material on the 
circumference of the wafer, hence the rear of the wafer is protected from a 
plating soln., and the wafer is plated. Consequently, the wafer protective 
structure against the plating soln. is remarkably thinned, the device is 
miniaturized, and the uniformity of plating is enhanced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] J 



formula" using a plating tub, and JP 5-2 1 8048 A anX 6 J ? g m I ^ WhlCh 18 indlCated ^ 1116 " CU P 
JP.5-320978 A for exlpk about ^^^^^t^ ? by ^^li and 

protected the rear face in a plating tub and S2 k whh A f "" r .IfTT 8 f0imUla " Which SOaks 1,16 wafer whic " 
[0003] Although these "a cut, farnnW^u ™ ■ * d meanS [ Ilke 1 1S conventionally 
LJeithastr^^ 

to miniaturize equipment as much as possibleTteS^r?^? processing of a wafer in a clean room Although 
number of the operators in a clean ^^^SSt^S! T ° f aUtomation in or ^ to lessen the * 

cost Although a "cup formula" has the «iv^?S^uW. 1 ^ ^ dean r00m of s P ace 

enlargement of equipment is unavoidable since it s ^^^^TTl " ^ ^ ^ dmerit in which 
to the s,ze of a wafer in order, on the other S » ^nSCS^^ 7 T ^ ^ COITes P on *ng 
and processed m a plating tub with a seal means ^hZ*^ T a ° e ^ Wafer wluch carried out ^ se al can be stood 
ends, there is dement in which tta ^w^^iS^ ^ " 15 ^P-auvely small and 

difficult " attacheS 3 seal means in a wafe r is complicated, and automation of a process is 

prevention factor of plating in it. Tb^'S^^JS^ VS£ - ^ *** t0 beC ° me ^ hom °g<» 
Placed, carried out and pressed in pl£g tut intoeTto ^is ™ H ^"T ^ f ° mula " W1 " be stood > 

flow to plating liquid, a liquid flow will* ?££d S me vertca IreT." ^ t0 ?l T g Speed U P' when ^ a Mq«id 

to give a dead angle to a liquid flow and lit s^S to inliteEtl f ^ f aS ° n ' Iobe from a wafer front ^e tends 

flow becoming very complicated by'tS ; lobe ^ ^ogeneity to plating from the reasons of the behavior of a liquid 

[0005] 

EoTe^^^ 

a liquid flow to plating liquid, it aims at ofler of 'fc D SS^ ff 15 ^"^^ sma " and ends ] givmg 
heterogeneity of p,atirfg in which ° f ^ Wnm 8 formula " of bein 8 *> cause tlie 

[0006] 

stuck on the surface of the wafer flu&^nd^Sn^i" 1 '^f. 0raied 111 us '"g the material wluch can be 
the rear face of this surface coating material and a vX wniletlT ^ A W3S ^ ^ was su PP le ' Fluid '^t at 

can be stuck and sticking surface L^^^^Z^^^ ^T^* ^ h 
plating in this state Protection from the plating liau d of the rZ f ' f / ' ab ° Ut ^ circumfe ™<* of opening for 
material and rear-face covenng nmtaMSS^S^ f " f * ^ by StlCkmg mUtuall y surface coat ' n g 
[0007] according to the plating" meS 0 such S^S^TT^^ " ^ ^ " iS made t0 * alvanize to a waf ^ 
rear-face covering material of Lkness of necessary 1^1 „ " * 3 ^ ^ SUrfaCe COatln g matenal ^ 

adhesion and protects a wafer from plating HqmdT- "27™* end^ ^ f C ? n I » ature whlch can -cure mutual 
several 10- about hundreds of microns aresXLnt lZ ?i U^^^T ^ C ° Venng ""^ " general " 
to the wafer can be substantially managed with the almos Uame ^d7^ul^ r ^ C ° nStniCUOn l ° the P latin § lic l uid gi^n 
with the protective construction by the seal means in ^1^7'^? « ^f 5 ° f ^ Wafer itself consequently, compared 

become thin, the interval which p^wXln^ wSSTT? , TT 8 f0miUla "' 11 Can be ^^kedly alike/and caE 

[OOO^Moreover.accordmgtotheplafng method ofth,s invention, the ^ace coat^g ^nal of me th.ckness of dozens - about 



100 microns of numbers only hangs on the surface of a wafer as mentioned above. Therefore, the projection element in the wafer 
front face leading to [ of plating / homogeneous ] prevention can be lost substantially, and in order to process with high current 
density, even when giving a liquid flow to plating liquid, homogeneous high plating can be performed. 

[0009] Since it is made to stick thin covering material furthermore according to the plating method of this invention the electrode 
using thin electric conduction material can be efficiently contacted to a wafer. For this reason, the thin conductor made into the 
ring configuration [ **** / the periphery configuration of a wafer ] along with opening for plating of surface coating material can 
be allotted, and a cathode electrode can be formed by contacting this conductor to a wafer on the whole or partially at the time of 
adhesion on the wafer front face of surface coating material. And by doing in this way, the contact to the wafer of a cathode 
electrode can be freely set up by the various methods from contact in the latus area covering the perimeter of a wafer to contact by 
two or more punctiform contact, for example, the homogeneity of the plating in the plating by the comparatively bad metal of 
throwing power can also be raised like a pewter. 

[0010] It is desirable to form each covering material of a front face and a rear face by plastics material from points such as 
mm l ,Tx 6 ° VCr 11 1S eaSy t0 glVC mUtUal adhesion W toe above plating methods by this invention and plating liquid 
[001 1] Moreover, although the adhesion which uses adhesives and a binder for fluid-tight adhesion on the wafer front face of 
surface coating material or fluid-tight adhesion of both covering material is also possible, it is desirable to make it stick by heat 
welding from points such as processability. As for the front-face side which contacts plating liquid in each covering material of a 
front face and a rear face while giving the plastics material of heat welding nature to each adhesion side, in using adhesion by heat 
welding, it is desirable to form by the multilayer structure made into the high plastics material of plating-proof fluidity 
[001 2] The seal object used for the plating method by the above this inventions becomes the rear face of the surface coating 
material m which it was formed in using the material which can be stuck on the surface of the wafer fluid-tight and opening for 
plating was prepared while it was thin and was supple, this surface coating material, and a wafer from the rear-face covering 
material which can be stuck fluid-tight, and is used for it as mentioned above. 

[001 3] About this seal object^ since it is above, it is desirable to form each covering material of a front face and a rear face by 
plastics material. MoreoverTsurface coating material and rear-face covering material are formed by the multilayer structure which 
gave the plastics material of heat welding nature to each adhesion side. It is desirable to stick adhesion on the front face of the 
wafer of surface coating material and both covering material by heat welding. It is still more desirable when a cathode electrode is 
formed by allotting a thin conductor along with opening for plating of surface coating material furthermore, and contacting this 
[00 1 4] Ct ° r t0 3 W ^ ^ ^ ° f adhesi ° n ° n * e Wafer front face of surface coatin g material. 

[Example] Hereafter, one example of this invention is explained. The seal object first used by this example is explained As 
shown in drawing 3 it bends and the seal object 1 is formed in middle so that a high heat welding nature side may become inside 
about what prepared the plastics material whose whole thickness is about 50micro in the long and slender rectangle with the 
two-layer structure to which the laminating of the high plastic film of heat welding nature and the high plastic film of plating-proof 
fluidity was carried out. And the side of one of these is made into the surface coating material 2, and let the another side side be 
rear-face covering .material 3. The notches 4a-4d for the support receptacle sections are formed in each comer at each covering 
material 2 and 3 of this front face and a rear face. 

[00 1 5] Moreover, the opening 5 for plating with an inner circumference configuration [****/ the periphery configuration of a 
wafer ] is formed in the surface coating material 2. Let this opening 5 for plating be the size from which the surface coatinR 
material 2 covers the periphery marginal part of Wafer U by width efface of about 3mm by the state where Wafer U was made to 
hold as drawing 1 and drawing 2 saw. Furthermore, the conductor 6 for cathode electrodes is formed in the surface coating 
material 2 along with the opening 5 for plating. This conductor 6 was formed with the copper plate with a thickness of about 
dozens ofmicro, was made mto the structure which is a ring [ **** / the periphery configuration of Wafer U / on the whole 1 and 
ma°tSal2 ^ ? ^ ? * * ^ ^ " ° n ^ inSide ' and iS beforehand P asted U P on *e surface coating 

[0016] In order to attach this seal object 1 in Wafer U in the state where drawing 1 and drawing 2 see Wafer U is inserted 
between the surface coating material 2 and rear-face covering material 3, between heating rollers is passed, or a hotpress is hung 
and heatag and pressunzation are performed. And by this heating and pressurization, the surface coating material 2 carries out 

A, Jrf 8 °r T ^ ° f J W 5 er " a , b ° Ut ^ circumference ^ »e opening 5 for plating, and, on the whole, heat welding of 
the surface coating material 2 and the rear-face covering material 3 ** is mutually carried out about the margin portion around 
Wafer U. Consequently, anchoring in the state of drawing which protected the rear face of Wafer U fluid-tight to plating liquid is 
made ^Moreover, the notches 4a-4d which contact 7 and 7 of a conductor 6 and .... contact the periphery section of Wafer U and 

mni WT 1 15 ? .- am ' SCrVe 35 3 Pair in State m P ut t0 8 elher > ™ d form the support receptacle sections 8a-8d' 
0017] Next the plating equipment used by this example is explained. As shown in drawing 4 and drawing 5 , plating equipment 
0 has structure which was made to perform the temperature control of the plating liquid 1 4 in a plaTmglubTvim the heat-source 

11 by the periphery tub 1 2, and was made to store among both 

tubs, and the base material 1 5 for making two or more seal objects support simultaneously is formed into the plating tub 11 and 

tne aeration pipe 1 6 is formed in the pars basilaris ossis occipitalis of the plating tub 1 1 

£°*l 8] four beann g bars 17 and 17 and .... which made the base material 15 parallel mutually, and were prepared - having - 
-- each support receptacle sections 8a-8d of correspondence in each of this bearing bar 1 7 - inserting in - doubling - each 

3h^T eCt T 8 .;" theSeal0bjeCl 1 issu PP° rted by Pinching and fixing with the fixed rings 18 and 18 of a couple 
f. om both sides every a-8d Moreover, it connects with the rotation drive 1 9 and is made for the base material 1 5 to have rotational 



^formed right and left by turns by the fixed time basis. 
9] In order to galvanize using above plating equipment 10 to the wafer U made to hold on the above seal objects 1, while 
making a base material 15 support the seal object 1 of the predetermined number which holds a wafer, respectively as mentioned 
above, the anode electrode board A is made to support between the seal objects 1 , and predetermined-time plating is performed, 
carrying out rotational motion of this base material 1 5 to right and left by turns by the time basis fixed as mentioned above. It 
meets in parallel with the seal object 1, and the liquid flow of the suitable rate of flow is made to form by supplying a suitable 
quantity of a gas from the aeration pipe 16 in the meantime. 

[0020] If the plating of a predetermined time ends, after taking out the seal object 1 from the plating tub 1 1 and passing through a 

predetermined washing process, a cutter knife etc. is used, the seal object 1 is torn apart, and Wafer U is taken out. 

[0021] 

[Effect of the Invention] since according to this invention the thickness of the seal structure over a wafer can be boiled markedly 
and can be made thin as explained above, it becomes possible to process many wafers by the small plating tub, and the advantage 
of the "immersing formula" that equipment is comparatively small and ends can be developed further Moreover, even when giving 
a liquid flow to plating liquid in order to process with high current density since the protrusion element on the front face of a 
wafer at the time of carrying out a seal can be lost, homogeneous high plating can be performed, and when giving a liquid flow to 
plating liquid, the demerit of the "immersing formula" of being easy to cause the heterogeneity of plating can be improved. 



[Translation done.] 



Patent Office is not responsible for any 
damages caused by the use of this translation. 

o I**/ °u CUme u h3S b f Cn translated b y computer.So the translation may not reflect the original precisely 
2. **** shows the word which can not be translated. or : ■ 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] In toe plating method of galvanizing to a wafer where a rear face is protected from plating liquid The surface coatiW 
material m wh,ch it was formed in using the material which can be stuck on the surface of thewafe fluid-tight SoSSSX 
P lat.ng was prepared while it was thin and was supple, Fluid-tight at the rear face of this surface oo^nSriiM^fer 

£ e hT^ i: : f b T een f e t 4 t covemg matehai wMch can be stuck - d J^^Ltnr ' 

fluid-tight on the surface of a wafer about the circumference of opening for plating in this state The plating meSod characterized 
by grving protection from fo platmg liomd of the rear face of a wafer by sucking mutually surface cltin £££ anS Tee 
r°r em f ™f ^ ab ° Ut ^ circ ^ence of a wafer, and galvanizing to a wafer * 

ESSSJ-S^? f meth ° d aCC ° rding t0 f m 1 WhiCh USCd ^ SUrfaCe C ° atmg mate rial formed by plast.es material, 
respectively, and rear-race covering material. 

[Claim 3] The plating method according to claim 1 or 2 to which made it make adhesion on the front face of the wafer of surface 
coating material and adhesion of both covering material carry out by heat welding using the surface coating mLnTand ^ See 
covermg material which gave the plastics matenal of heat welding nature to eachtdhesfon side, and were IZSln^tll^ 

S^tl The Pkt 7 m f h ° d g l Ven ? my 1 term 0f * e claim 1 which formed cat hode electrode by allotting a thin conductor 
SfroS^ 

SZ ^InH? 1 °H JeCt , Wl T h be 1 C ° me / ^ reaJ faCC ° f ** SUrface Coatin * material in which ^ was the seal object used for the 

flufd tiX I fT ' ' nd 11 WaS f0rmed ^ USklg ^ materiaI which can be stuck on * e surface of the wafer 

fluid-tight, and opening for plating was prepared while it was thin and was supple, this surface coating material and a wafer from 
the rear-face covermg material which can be stuck fluid-tight ^ ooaimg material, and a wafer from 

material^ ^ ** ^ t0 5 ^ fenned SUrfaCC COatin ^ material ^ rear " face Bering material by plastics 

[Claim 7] The seal object according to claim 5 or 6 which forms surface coating material and rear-face covering material bv the 

£?rf£ Tf f W S Ch ^ Pl3StlCS mateiial ° f hCat WeIdmg natUre t0 each adhes ™ - d ^uck So^ on the front 
face of tiie wafer of surface coating material, and both covering material by heat welding 

[Claim 8] A seal obj ect given in any 1 tenn of the claim 5 which formed the cathode electrode by allotting a thin conductor alone 
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